Gender and estrogen supplementation increases severity of experimental choroidal neovascularization.
Observational clinical studies suggest that post-menopausal women may be at risk for more severe age-related macular degeneration, and that estrogen loss due to menopause may contribute. We sought to determine the effect of gender and estrogen status on the severity of choroidal neovascularization (CNV) in a mouse model for experimental choroidal neovascularization. Laser-induced CNV was performed in mice with or without estrogen supplementation. At various times, eyes were removed for analysis of severity of CNV lesions or for extraction of choroidal mRNA to evaluate iNOS, TNF-alpha, MMP-9, and ER-alpha expression, which are molecules relevant to angiogenic processes. Also, splenic macrophages were analysed for iNOS to determine the effect of estrogen treatment in vitro. Finally, laser-induced CNV was performed in iNOS -/- mice. Our result showed that aged female mice had significantly larger CNV than age-matched males. Ovariectomy in adult mice did not increase severity, but paradoxically estrogen supplementation after ovariectomy did increase CNV severity. More severe CNV were associated with a significant decrease in choroidal iNOS mRNA. Splenic macrophages from estrogen supplemented mice showed a significant increased in TNF-alpha mRNA expression (eight fold difference compared to the control) but only a mild change in iNOS mRNA levels (2-3 fold difference). In vitro data further showed that nitric oxide production in splenic macrophages at different estrogen levels was not different from controls. Finally, CNV severity was significantly more severe in iNOS -/- mice, compared to iNOS +/+ mice after laser treatment. In conclusion, aged female mice developed more severe CNV than do males. Estrogen replacement seems to increase severity, possibly by suppressing the upregulation of choroidal iNOS and activating macrophages. The putative beneficial or detrimental role of estrogen biology in age-related macular degeneration must be more carefully evaluated and may vary with the stage of age-related macular degeneration (atrophic or neovascular) as well as with the specific target cell type (monocytes vs. endothelial cell or vascular smooth muscle cell).